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2a)M This action is FINAL. 2b)D This action is non-final. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-3, 11, 18-26, and 28-29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent 5,825,188 to Montgomery et al. 

Regarding claim 1 , Montgomery discloses a method of analyzing results from an 
electromagnetic survey of an area that is thought or known to contain a subterranean 
resistive or conductive body ('188, col. 6, line 30), comprising: providing electric field 
data ('1 88, col. 8, line 41 ) and magnetic field data ('1 88, col. 8, line 30) obtained by at 
least one receiver from at least one horizontal electric dipole (HED) transmitter ('188, 
fig. 2, ref. 9, with component in horizontal direction); determining a vertical gradient in 
the electric field data ('1 88, col. 1 0, line 24); and combining the vertical gradient in the 
electric field data with the magnetic field data to generate combined response data 
('188, col. 10, line 24), wherein the combining step is executed by a computer ('188, col. 
8, line 52). 
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Regarding claim 2, Montgomery discloses a method of analysing results from an 
electromagnetic survey according to claim 1 , wherein the electric field data include a 
horizontal component of electric field resolved along a first direction and the magnetic 
field data include a horizontal component of magnetic field data resolved along a 
second direction, the first and second directions being different ('188, col. 10, line 24, 
cross product involves 3 dimensional vector calculation). 

Regarding claim 3, Montgomery discloses a method of analysing results from an 
electromagnetic survey according to claim 2, wherein the first and second directions are 
orthogonal to one another ('188, col. 10, line 24, cross product involves 3 dimensional 
vector calculation, with orthogonal vector components). 

Regarding claim 1 1 , Montgomery discloses a method of analysing results from 
an electromagnetic survey according to claim 1, further comprising: providing 
background data specific to the area being surveyed; and comparing the combined 
response data with the background data to obtain difference data sensitive to the 
presence of a subterranean resistive or conductive body ('188, claim 5, "g"). 

Regarding claim 18, Montgomery discloses a method of analysing results from 
an electromagnetic survey according to claim 1 1 , wherein the background data are 
obtained from a controlled source electromagnetic survey ('188, claim 5, "g"). 

Regarding claim 19, Montgomery discloses a method of analysing results from 
an electromagnetic survey according to claim 1 1 , wherein the background data are 
obtained from a magneto-telluric electromagnetic survey ('188, claim 5, "g"). 
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Regarding claim 20, Montgomery discloses a method of analysing results from 
an electromagnetic survey according to claim 1 1 , wherein the background data are 
further combined response data obtained from another electromagnetic survey of the 
area performed at a different time ('188, claim 5, "g", "changes over time"). 

Regarding claim 21 , Montgomery discloses a method of analysing results from 
an electromagnetic survey according to claim 1 1 , wherein the background data are 
calculated from a rock formation model ('188, claim 5, "I"). 

Regarding claim 22, Montgomery discloses a method of analysing results from 
an electromagnetic survey according to claim 21 , wherein the rock formation model is 
derived from a combination of geological data and resistivity data ('188, claim 5, "I"). 

Regarding claim 23, Montgomery discloses a method of analysing results from 
an electromagnetic survey according to claim 22, wherein the geological data are from 
seismological surveying. 

Regarding claim 24, Montgomery discloses a method of analysing results from 
an electromagnetic survey according to claim 22, wherein the resistivity data are from 
well logging. 

Regarding claim 25, Montgomery discloses a method of analysing results from 
an electromagnetic survey according to claim 1 , wherein difference data are obtained as 
a function of position within the area ('188, claim 5, "g", with data a function of position 
of ref. 3, 11, 41 and 42). 
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Regarding claim 26, Montgomery discloses a method of analysing results from 
an electromagnetic survey according to claim 1 , wherein the resistive or conductive 
body is a resistive body ('188, col. 6, line 30). 

Regarding claim 28, Montgomery discloses a computer program product bearing 
comprising a machine readable medium bearing machine-executable instructions for 
implementing a method of analysing results from an electromagnetic survey according 
to claim 1 ('188, col. 8, line 51). 

Regarding claim 29, Montgomery discloses a computer apparatus loaded with 
machine readable executable instructions for implementing the method of analysing 
results from an electromagnetic survey according to claim 1 ('188, col. 8, line 51). 

Allowable Subject Matter 

Claims 4-10, 12-17, and 27 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

As indicated in the Office Action dated 10-7-2010. 
Claims 30-36, 51 and 55-56 are allowed. 

The following is an examiner's statement of reasons for allowance: 
As indicated in the Office Action dated 10-7-2010. 
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Response to Arguments 

Applicant's arguments filed 1-7-201 1 have been fully considered but they are not 
persuasive. 

Initially, applicants characterization of '188 to Montgomery, at the last paragraph 
of page 12 of the response, states, "By observing horizontal variations in electric and 
magnetic fields at the surface of the earth, the direction of the subterranean current 
flow, and hence ground water, can be determined (e.g., see column 3, lines 60 to 67)". 
It is noted that the cited paragraph describes, "Using vector analysis, distance 
corrections, profile plots, modeling, contouring, and other reduction methods described 
later, the relevant properties of the magnetic and electric fields at each station are thus 
calculated and plotted. Using all or part of this data depending on the subsurface 
information needed, it is possible to map the subsurface path and activities of 
groundwater and subsurface solutions on the surface." Thus, there is no limitation 
stated regarding "horizontal variations"; rather, the cited section requires "vector 
analysis", a three dimensional operation, particularly in view of the recitation at '188, col. 
9. line 1 1 , which indicates that the electric field is measured with a dipole in any 
direction. 

Applicant argues that Montgomery does not disclose determining a vertical 
gradient of the electric field data; however, this is required to form the cross product of 
electric and magnetic field gradients, as described at '299, col. 10, line 29. Cross 
product is a well known quantity in electromagnetism whereby three dimensional 
vectors are combined to form another three dimensional vector. Additionally, the 



Application/Control Number: 10/598,023 Page 7 

Art Unit: 2857 

measurement of gradient of a field of a vertical structure, as indicated at '188, col. 10, 
line 43, would be interpreted as a vertical component because the relative distance 
between the structure and the surface of the earth would be changing. Applicant 
argues that the "crossed" electric and magnetic field gradients of Montgomery, has 
nothing to do with vertical gradients; however, because the vector cross product is a 
three dimensional quantity, each component, including the vertical component is 
required for the calculation. Applicant further argues that Montgomery does not 
disclose combining vertical gradient in the electrical field with the magnetic field data; 
however, the disclosed vector cross product performs this combination. Applicant 
further states that only horizontal gradients can cross one another; however, this 
interpretation ignores the accepted definition of cross product in the art. 



Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEPHEN J. CHERRY whose telephone number is 
(571)272-2272. The examiner can normally be reached on M-F 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew A. Dunn can be reached on (571) 272-2312. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/S. J. O.I 

Examiner, Art Unit 2857 

Drew A. Dunn 
/Drew A. Dunn/ 
Supervisory Patent Examiner, Art Unit 2857 
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